Dissolution kinetics for nanopure water stock solutions
Prior to conducting experiments with cells, we first investigated the kinetic behavior of the panel of nZnO formulations in nanopure water at concentrations identical to the NP stock solutions used in biological assays. Nanopure water dispersions containing 486 µg/mL of each ZnO formulation were prepared and stirred continuously at room temperature for a total of 24 hours. At several timepoints, individual aliquots were extracted and prepared for analysis with ICP-MS. The results of this analysis can be seen in Fig. S4 . All the samples exhibit similar kinetic behavior throughout most of the experimental time frame. The kinetic pattern generally suggests that the dissolution rate of the NPs is faster from 0.5 to 6 hours and then decreases gradually as the process approaches a dynamic equilibrium 1 . Additionally, this data directly correlates with the measured hydrodynamic sizes of the NP agglomerates in water (R 2 = 0.88) validating experimental evidence for the dependence of measured Zn 2+ concentration on hydrodynamic size 1 . While these results cannot be used to make inferences as to dissolution kinetics of the nZnO under biological assay conditions, these results confirm that at early time points, dissolution of all nZnO samples demonstrate similar kinetic behavior. 
FTIR and FTIR Peak Deconvolution
For this assay, the evaluated samples were incubated in RPMI-based cellular media at a concentration of 32.4 µg/mL and sampled at 4 and 24 hours. Post incubation, the resulting precipitate was isolated and dried overnight. Figure S5 (Table S1 ), only those peaks identified below 500 cm -1 were included in the ratio of crystalline ZnO to phosphate (ZnO/PO 4 3-) calculations. Likewise, only the integrated area of the broad phosphate band at 1031 cm -1 was considered in the ratio to eliminate any interference from ZnO in the phosphate determinations.
Figure S5
FTIR spectra obtained for the amorphous precipitate material retained at the 4-hour [(a) and (c)] and 24-hour [(b) and (d)] time points. Samples were introduced to cellular media at a concentration of 32 µg/mL and incubated for the indicated time points. After incubation, the dispersions were centrifuged and the precipitate retained and dried overnight at 60 °C.
Figure S6
FTIR peak deconvolution results for all powdered samples post incubation in cellular media for 24 hours. Each graph is labeled with the sample name with legend numbers corresponding to the peak position (in nm) for each identified peak during the deconvolution process.
XPS spectra of samples in cellular media
XPS was used to confirm the chemical compostion for all samples post incubation in cellular media for 4 and 24 hours ( Fig. S3.7) . Survey spectra illustrated the presence of zinc, oxygen, nitrogen, carbon and phosphorous in all samples. The S1: Identified FTIR peaks for the 24-hour precipitate analysis after deconvolution of the broad ZnO band (350-750 cm -1 ) including the possible peak assignment and reference
TEM
The following ( Fig. S8 through Fig. S15 ) represent low and high resolution TEM images obtained for the samples described above in the FTIR section. Low resolution images revealed that large nZnO agglomerates (darker areas) were surrounded by an organic matrix. The higher resolution scans provided confirmation that the darker regions of the TEM images were composed of primarily crystalline ZnO due to the presence of observed lattice fringes representing the individual planes of the ordered ZnO. ( 50 ) = 4.15 -1.48( 1) + 1.11 ( 2) 
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